FIELD OF THE INVENTION 

The present invention relates to a single-acting cylinder-piston unit of 
plunger type, used typically but not exclusively on agricultural machines 
and equipment in general. 
5 Single-acting cylinder-piston units of so-called plunger type are known 
comprising, essentially, a cylinder closed at one end by a base and 
containing a generally solid slidable cylindrical rod acting both as the 
piston rod and as the piston. 

The interior of said cylinder comprises two portions of different diameter, 
10 one of which, of smaller diameter, is close to the open end of the cylinder 
and sealedly receives that rod portion acting as the piston rod, while that 
of larger diameter provides the operating chamber for that rod portion 
acting as the piston. 

The operating fluid for the cylinder-piston unit, generally hydraulic oil, 
15 enters and leaves through a radial passage provided in that cylinder part 
situated at said operating chamber. 

The limit of the return stroke of the rod is determined by said base, the 
limit of its outward stroke being determined by an elastically deformable 
split ring carried by the rod and intended to rest against a shoulder 
20 provided in the connection region between the two different-diameter 
internal portions of the cylinder. 

Said split ring is associated with the inner end of the rod. 
Said inner end comprises two adjacent circumferential grooves, of which 
that situated towards the closed end of the cylinder forms the final 
25 operative seat for the split ring, while that situated more towards the open 
end of the cylinder forms the temporary retention seat for said split ring. 



Said seats, or grooves, are shaped and dimensioned such that when the 
split ring is engaged with the temporary seat its outer generators lie below 
the outer surface of the rod, whereas when the split ring is engaged with 
the final seat its outer generators lie above the outer surface of the rod. 
5 To assemble such cylinder-piston units, which is done manually, the split 
ring is disposed in its temporary seat in the rod and the rod is then 
inserted into the cylinder, after which the split ring is transferred from its 
temporary to its final seat. 

To achieve this, the cylinder is conveniently temporarily blocked, then the 
10 rod is moved to align the split ring with that cylinder passage provided for 
the entry and exit of the operating fluid, then using a suitable tool inserted 
through said passage the split ring is held firmly, while simultaneously 
using another convenient tool to subject the rod to translational and 
rotational movements until the split ring is compelled to widen out and 
15 move from its temporary to its final seat. 

As stated the said operations are carried out manually, involving lengthy 
and tiring work, especially if the cylinder-piston unit is of relatively large 
diameter, using split rings in the form of a filiform element which is 
correspondingly thicker and stronger, and hence particularly difficult to 
20 open out and shift in the aforesaid manner. 

SUMMARY OF THE INVENTION 

The main object of the present invention is to provide means for 
simplifying and accelerating the assembly of such cylinder-piston units of 
25 plunger type. 



3 



Another object is to achieve said aim within the context of a simple, 
rational, reliable and economical construction. 

These objects are attained by virtue of the characteristics indicated in the 
claims. 

5 In a totally general sense, the cylinder-piston unit of the invention is 
formed in such a manner that the passage of the split ring from its 
temporary retention seat to its final operating seat takes place 
automatically on inserting the rod into the cylinder. 
In particular, the mutual position of said two seats is inverted relative to 
10 that of the known art, i.e. according to the teachings of the invention said 
temporary seat and said final seat are situated the first towards the closed 
end of the cylinder and the second more towards the open end of the 
cylinder. 

In addition at said closed end there is positioned a fixed counteracting 
15 member against which the split ring rests when the rod is nearly fully 
inserted into the cylinder, by which the split ring is firstly retained, then 
compelled to widen out by the moving rod so as to leave its temporary 
seat, and is finally left free to contract automatically to engage its final 
seat. 

20 Said counteracting member, described in detail hereinafter, is preferably 
associated with the cylinder base, and more preferably is formed in one 
piece therewith. 

The initially stated problem is overcome by the aforedescribed means. 
In this respect, the assembler has merely to insert into the cylinder the rod 
25 with the split ring positioned in its temporary seat, after which the split ring 
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is transferred from its temporary to its final seat without him having to 
make any effort to hold the split ring firmly or to maneuver the rod. 
As stated, the said transfer takes place automatically and very simply, for 
example it is sufficient to provide a workbench with a sort of clamping unit, 
5 or an equivalent means such as a cylinder retention stop with an 
associated pusher, able to fully insert the rod into the cylinder. 
The characteristics and the constructional merits of the invention will be 
apparent from the ensuing detailed description given with reference to the 
figures of the accompanying drawings. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view showing a cylinder-piston unit according to 
the invention. 

Figure 2 is the section ll-ll of Figure 1 on an enlarged scale. 
15 Figure 3 is a partial section showing the closed end of the cylinder-piston 
unit before passage of the split ring from its temporary seat to its final seat. 
Figure 4 is a view similar to Figure 3, but showing the split ring in its final 
operative seat. 

20 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Said figures, and in particular Figures 1 and 2, show a single-acting 
cylinder-piston unit of plunger type comprising a cylinder 1 within which a 
cylindrical rod 5 is slidably inserted. 

As stated in the introduction, a part of the cylindrical rod 5 (that to the left 
25 in Figure 2) forms the piston rod of the cylinder-piston unit, whereas the 
remaining part (that to the right in Figure 2) forms the piston of the 



cylinder-piston unit. 

The cylinder 1 consists of two parts, the rear part indicated by 10 and the 
front part indicated by 1 1 , they being joined together by a circumferential 
weld 2. 

5 The cylinder 1 is closed by a base 4 which is joined to the part 10 by a 
circumferential weld 3, and is provided with two external holed lugs 44 
(Figures 1 and 2). 

Between the cylinder 1 and the rod 4 there is defined an operating 
chamber 99 connected to an external hydraulic service source by a radial 
10 hole 88 provided in the part 10, with which a threaded connector 77 is 
associated. 

Between the part 1 1 and the rod 5 there are interposed a seal gasket 6 
with relative anti-extrusion ring, and a scraper ring 7 (see Figure 2), said 
rod emerging from said part 1 1 , where it presents a holed lug 55. 
15 As can be seen in Figures 2 to 4, the flat connection part of the base 4 
comprises an internal cyathiform element 166 the purpose of which is 
described hereinafter. 

On the bottom of said cyathiform element 166 there is a central pad 
having two functions. 
20 One is to define the return stroke limit of the rod 5, the other being to 

provide between the rod 5 and the cyathiform element 166 a toroidal port 
enabling pressurized oil, when said rod is completely retracted, to reach 
the region between the base 4 and the facing transverse face of the rod 5 
(see Figure 4). 

25 With regard to the outward stroke limit of said rod 5, this is defined by an 
elastically deformable split ring 8 positioned on the inner end of the rod 5, 



to rest against a re-entering circumferential shoulder 48 (see Figure 2) 
provided on the inner surface of the cylinder 1. 
At said inner end of the rod 5 there are provided two adjacent 
circumferential grooves 18 and 28 respectively, between the adjacent 
5 sides of which there is a frusto-conical portion 38. 

According to the invention, the first 18 of said grooves is situated more 
towards the open end of the cylinder 1 to form the final operative seat for 
the split ring 8, whereas the second groove 28 is situated towards the 
closed end of the cylinder 1 to form the temporary retention seat for said 
10 split ring 8. 

Specifically, when the split ring 8 is engaged with the groove 18 its 
external generators lie beyond the outer surface of the rod 5, to define 
said outward stroke limit for said rod 5 (see Figures 2 and 4). 
In contrast, when the split ring 8 is engaged with the groove 28 (see 
is Figure 3). its external generators lie below the outer surface of the rod 5, 
this configuration corresponding to that which the rod 5 has to present to 
be able to be inserted into the cylinder 1 on assembling the cylinder-piston 
unit 

As also stated in the introduction, passage of the split ring 8 from its 
20 temporary seat in the groove 28 to its final seat in the groove 18 takes 
place automatically during said assembly by virtue of the cyathiform 
element 166 on the base 4 which acts as a counteracting member for the 
split ring 8. 

In this respect said cyathiform element 166 provides a recess able 
25 generally to receive the terminal portion of the rod 5 presenting the groove 
28. 



By this means, when the rod 5 is being fully inserted into the cylinder 1 , 
the split ring 8 initially rests against said cyathiform element, where it is 
retained, and is hence compelled to leave the groove 28 and to slide along 
the frusto-conical portion 38, with simultaneous widening, to finally enter 
5 the groove 18 and be elastically clamped against its base. 

The merits and advantages of the invention are apparent from the 
aforegoing and from an examination of the accompanying figures. 
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